A new device functioning as an efficient nonlinear energy sink (NES) is explored here. The device consists of a mass coupled to a two-story linear test structure through a singlesided vibro-impact (VI) nonlinearity in one direction and a weak linear spring in both directions. This design is found to be more efficient for passive targeted energy transfer (TET) than existing NESs. It absorbs and rapidly dissipates a significant amount of the impulsive energy induced in the linear structure. In addition, some of this initial energy is pumped to higher modes of the structure and efficiently dissipated there. The numerical results have verified that the proposed single-sided VI NES maintains high level of performance over a broad range of high input energies. It performs near to its optimum even for severe induced shocks. Moreover, the numerical results have been experimentally verified; good agreement between numerical predictions and experimental findings was observed.
INTRODUCTION
The NES is a device proposed to rapidly absorb a significant portion of the energy (shock, blast, earthquakes, etc.) induced in a primary large-scale linear structure and locally dissipates it. This passive targeted energy transfer (TET) achieved by NES [1] significantly reduces the severe vibration amplitudes of the primary structure. In the literature, many NES designs composed of a single-or multi-degree-of-freedom system coupled to the primary structure through essentially nonlinear element of cubic stiffness where the used mass in the NES is much smaller than the mass of the structure [1] [2] [3] [4] [5] [6] [7] . In addition, the symmetric non-smooth vibro-impact (VI) nonlinearities were also employed to couple the NES mass to the primary structure [9, 10] for TET purpose. The later VI NES was successfully used for seismic shock mitigation [11] . In [12] [13] [14] , the properly designed symmetric, light-weighted VI NESs were successfully applied to a linear structure for an efficient shock mitigation.
A new configuration of highly asymmetric VI NES is investigated [15] . This strong asymmetry is achieved by removing one of the two rigid barriers causing the vibroimpact. Coupling this asymmetric VI NES to the primary structure through linear element of a well-selected stiffness enables the NES mass to gain a considerable momentum during the non-impacting phase of response which yields high energy dissipation at the instant of impact. This design was studied in detail in [15] , and here we provide a brief overview of the results reported in that work.
STRUCTURAL MODEL
The two-degree-of-freedom model of the linear oscillator (primary system) on which a single-sided VI NES attached to the top floor is presented in Figure 1 [15] . The mass, damping and stiffness matrices of the whole system are in the form This comparison ensures that the VI NES has the capacity to considerably enhance the effective damping of mode 1 and rapidly reduces the amplitudes of vibration of the linear structure. Moreover, the absolute ( Figure 5c ) and relative ( Figure 5d ) explain that this drastic vibration reduction is due to the strong vibro-impacts occurring during the initial, highly energetic regime of the response. 
EXPERIMENTAL VERIFICATION
The test structure used in [15] and shown in Figure 2 is used for performing the experiments and validate the single-sided VI NES design. The linear stiffness and the overall viscous damping coefficient in the NES were experimentally determined to be 3 Figure 6 for the above loads verify the numerical prediction.
CONCLUDING REMARKS
A strongly asymmetric vibro-impact nonlinear energy sink has been numerically investigated and experimentally verified. The design is based on employing a strongly nonlinear vibroimpact in one direction and weak restoring spring in both directions. This modification is found to be very effective even for sever shocks. In addition, it redistributes portion of the shock energy (especially, for severe shocks) to high-frequency modes where it is dissipated there. Unlike all previous smooth and non-smooth NES designs [1] , the capacity for effective shock mitigation by the single-sided VI NES does not deteriorate with increasing severity of the applied shock.
